Abstract-The paper reports on the long-wave infrared HgCdTe detector for short response time operating for unbiased and room temperature condition. The response time was calculated at the level of ~ 220 520 ps for zero bias condition. It was shown that depending on architecture extra series resistance 20 Ω related to the processing allows to reach response time within the range ~ 220 ps. The highest detectivity of the simulated structure was assessed at the level of ~ 10 8 Jones.
II. SIMULATION PROCEDURE AND RESULTS
Our approach to maximize response time in comparison with the three-layer N + pP + structure invented and introduced by Elliot et al. for non-equilibrium conditions is lowering of the P + barrier layer by composition gradient within p + -n + transition layer (gradient-contact layers) [4, 5] . The nominal HgCdTe multi-layer graded gap structure with doping and composition gradients is presented in Fig. 2 . The highly doped NA = 10 17 cm -3 active layer with thickness d = 1 μm was implemented. Device architecture was changed by composition gradient of the p + -n + transition layer. Low frequency resistance was calculated to be at the level of ~ 1.5 Ω for all analyzed structures. Detector structure was simulated with software APSYS by Crosslight Inc. [6, 7] . Photocurrent time dependence was calculated based on Li et al. model [8] . Energy band diagrams for selected p + -n + transition layer composition within the range xCd = 0.1 0.19 is presented in Fig. 3 (a d) . Response time was derived from photocurrent dependence on time where time for 1/e drop from photocurrent's maximum value was assessed. Simulated photocurrent versus time was presented in Fig. 5 . Since detector operates under zero bias, it was assumed that detectivity was limited by thermal Johnson-Nyquist noise and assessed according to the relation:
( 1) where: Ri, kB, Ro, A, n stands for current responsivity, Boltzmann constant, resistance at zero bias, detector's electrical area and GaAs substrate refractive index respectively. D * for immersed detector was assessed at the level of ~ 10 8 Jones. 
